Characteristics of the IGCT
The characteristics targeted in the IGCT development programme were achieved in steps that closely resembled the approach adopted for the IGBT. The development goals were:
• Improved GTO switching characteristics for operation without dv/dt snubbering at high current density
• 
Reduced gate-drive requirements
The characteristics usually having an impact on the design of a GTO thyristor gate drive are:
• The gate turn-off current (750 A at 3 kA turn-off) has to be pumped into a 300-nH gate circuit inductance. This requires a high gate charge (Q g ) per pulse (Q g = 0.5t s × I GQM , where t s is the storage time and I GQM the peak turn-off Reverse recovery current at diode turn-off • The high gate back-porch current (typically 4 to 8 A for a 3-kA device) that is required, especially at low temperatures.
Considerably lower demands are made on the new GCT gate drives with respect to these characteristics:
• The storage time The heat that is generated during turnoff is evenly distributed across the entire device, which means that the GCT has no 'thermal memory' other than its virtual junction temperature. Therefore, the only parameter limiting the GCT switching frequency is its 'thermal budget'.
Since the thermal capacitances are much lower for short heating pulse durations than for steady state heating, short pulse bursts can be executed without excessive temperature excursions.
shows a 10-pulse, 25 kHz sequence with a 25 % duty cycle (10 µs on/ 30 µs off).
Integration of main switches in one semiconductor package
In the past, the advantages of monolithic, non-punch-through GTO thyristor and 
Conclusions
The IGCT combines all the important inno- 
